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PROBLEM TO BE SOLVED: To prevent recorded information of a recording layer from 
being broken and restrict the change only to a constant change in quantity of light 
passing a plurality of recording layers, by recording information oppositely on the 
basis of a direction of incidence of a laser light to the plurality of recording 
layers where the laser light sequentially reaches and which are arranged three 
dimensionally . 

SOLUTION: An actuator is controlled by a servo driving circuit, and a light spot is 
moved from a second recording layer 9 to a first recording layer 7. Moreover, the 
light spot is moved to a start position of a zone n31 of the first recording layer 
7, when recording is started and it is carried out up to an end position of the 
zone n31 of the first recording layer 7. Then, the light spot is moved to a zone 
(n+l)32 and, a rotational frequency of a spindle is controlled by a spindle driving 
circuit to move a focal position. The light spot is moved from the first recording 
layer 7 to the second recording layer 9, and the recording is started again from a 
start position of the zone (n+l)32 of the second recording layer 9. Information is 
thus recorded from the second recording layer 9. 
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ABSTRACTED -PUB -NO: JP2001023170A 
BASIC-ABSTRACT: 

NOVELTY - The oscillated laser beam (1) is radiated onto the optical 
disk (5) 

having non- recording areas, and sub-divided recording areas (31) in 
multi 

recording layers. Information is recorded sequentially in all sub 
divided 

recording areas of each recording layer. 

USE - For recording information onto multilayered optical disk. 

ADVANTAGE - Since information is recorded sequentially onto all sub 
divided 

recording areas of each recording layer, information recorded already 
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on a 

recording layer are not destroyed by the light variation caused by 
laser beam 

scattering and absorption, thus recording is done reliably. 

DESCRIPTION OF DRAWING (S) - The figure shows the diagram explaining 
multilayered optical disk information recording procedure. 

Laser 1 

Optical disk 5 

Multi -recording areas 31 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record approach and information record 
regenerative apparatus for starting the information record regenerative apparatus which performs record 
playback on an information record medium, especially recording information by the recording method 
by laser beam record. 
[0002] 

[Description of the Prior Art] The optical disk unit etc. is already put in practical use and the technique 
which uses a laser beam, records information on an information record medium and is reproduced to it 
has the phase-change optical disk which used the crystal and the reversible change of state between 
amorphous for one method of an erasable optical disk unit. In order to acquire these two conditions, high 
power (record power) is irradiated, after heating an information record medium more than the melting 
point, by quenching, by making it an amorphous state, irradiating the middle power (elimination power) 
of the aforementioned high power and playback power, and annealing an information record medium 
after a temperature up to crystallization temperature, it will be in a crystallized state and overwrite 
becomes possible by the single laser beam. 

[0003] The recording layer by which information is recorded on DVD Specifications for Rewritable 
Disc (DVD-RAM) Part 1 Physical Specifications Version 1.0 (PH-17) like a publication is 
conventionally stuck about record of the information by the aforementioned recording method, and it 
has two recording layers, and it is the method which irradiates a laser beam in the direction which faces, 
and the record playback to each recording layer is not the recording method recorded from one direction. 
Moreover, if it is only related with playbacks for reading information, like the publication to DVD 
Specifications for Read-Only Disc (DVD-ROM) Part 1 Physical Specifications Version 1.0 (PH-28-PH- 
39), in two-layer structure with the three-dimensional playback layer reproduced, a laser beam reads 
information from the direction near an incidence location, and it is the method which reads the 
information on the one distant from a laser beam incidence location after that. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique was not 
considered about the method which can record information about the record approach of multilayer 
structure that two or more arrangement of the recording layer in which information is accumulated is 
carried out in three dimensions, but had the problem of big quantity of light fluctuation of the laser beam 
by dispersion and absorption in case a laser beam passes the recorded recording layer, and the already 
recorded information on a recording layer being destroyed by being recorded information. 
[0005] Moreover, it sets to the recording method for which it is the multilayer structure by which two or 
more arrangement of the recording layer in which information is accumulated is carried out in three 
dimensions, and it is subdivided and record area needs the roll control of a record medium according to 
the subdivided record area. When finishing recording information on said recording layer towards a 
periphery from inner circumference by recording information for a recording layer with multilayer 
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structure like the information readout method only for said playbacks It is necessary to move a laser 
beam or a record medium towards inner circumference from a periphery, and further, when a roll control 
is carried out by the M-CLV (Modified Constant Linear Velocity) method, it is necessary to enlarge a 
rotational frequency about 2 times. Since these operating times became very long, the time amount in 
connection with informational record playback became long too, and there was a problem to which an 
informational transfer rate falls greatly. 

[0006] The purpose of this invention is offering the information record approach which oppresses the 
time amount to which a laser beam or a record medium is moved, and the roll control time amount of a 
record medium by solving an above-mentioned technical problem and taking into consideration about 
the sequence that the recording layer in which information is accumulated records information in the 
record approach of the multilayer structure by which two or more arrangement is carried out in three 
dimensions. 
[0007] 

[Means for Solving the Problem] In order to attain said purpose, the information record approach of this 
invention It is the record medium which irradiates the oscillated laser beam at an information record 
medium, forms a record part which is different in [ an informational non-recorded part ] physical 
properties in the record area on the information record medium concerned, and accumulates information. 
In the record approach which records information on the record medium with which the multilayer 
structure by which two or more arrangement of the recording layer in which information is accumulated 
is carried out in three dimensions was provided, and the record area within the flat surface of each 
recording layer was subdivided When information is recorded on the record medium from which laser 
intensity changes with dispersion, absorption, etc. a lot by recording information, By recording 
information contrary to the recording layer of the sequential attainment information [ laser beam ] by 
which two or more arrangement is carried out in three dimensions on the basis of the direction where 
incidence of the laser beam is carried out It enables it to make it fluctuation only by the fixed quantity of 
light change by passing two or more recording layers, without destroying the recording information of 
the recording layer which a laser beam passes. 

[0008] Moreover, information is recorded on a certain record area where it was subdivided within the 
flat surface of each of said recording layer. By recording information on the record area where it was 
subdivided within the flat surface of each following recording layer from the condition that all the record 
area of each of said recording layer was recorded, and recording information on the recording layer by 
which two or more arrangement is carried out in three dimensions one by one It enables it to oppress the 
roll control time amount in M-CLV (Modified Constant Linear Velocity) method. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. Drawing 1 
shows 1 operation gestalt of the equipment configuration of this invention, here — setting — 1 — laser, 
and 2 and 4 ~ a lens and 5 ~ a record medium, and 12 and 13 — a photodetector and 15 — in a power 
supervisory circuit and 22, a servo drive circuit and 23 show a controller and, as for a regenerative 
circuit and 20, 24 shows [ a laser driver and 21 ] a spindle drive circuit, respectively. 
[0010] An information record regenerative apparatus consists of a record medium 5 for making an 
optical head and information centering on laser 1 memorize, a record processor centering on a laser 
driver 20, and a regeneration system centering on the regenerative circuit 15 which changes into 
information the regenerative signal acquired from the optical head. A record medium 5 consists of the 
1st recording layer 7 by which the laminating was carried out to the substrate 6, an interlay er 8, the 2nd 
recording layer 9, and a protective layer 10. 

[001 1] The instruction from a high order host and information data are changed into the sign train 
corresponding to decode of an instruction, the modulation of record data, and a modulation technique in 
a controller 23, and are transmitted to a laser driver 20. When the record approach called the M-CLV 
(Modified Constant Linear Velocity) method which changes the rotational frequency of a record 
medium for every zone as the technique of large-capacity-izing, and considers recording density in an 
inside-and-outside periphery as abbreviation regularity is adopted, according to the zone which carries 
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out record playback, it is necessary to control the rotational frequency of a spindle with high precision. 
[0012] The servo which performs position control of the optical spot for carrying out informational 
record playback With the cylindrical lens (not shown) and photodetector (quadrisection) 12 which have 
been arranged in front of a photodetector 12, by pre amplifier 4 and the servo circuit 18 Can acquire a 
focal error signal and a truck error signal, and said error signal is inputted into a controller 23. A servo 
signal is outputted to the servo drive circuit 22 from a controller 23, and position control of an optical 
spot is performed by controlling an actuator 1 1 by the servo drive circuit 22. 

[0013] The RF superposition circuit 19 is formed in order to reduce the laser noise resulting from laser 
1, and at the time of record/elimination, RF superposition may be stopped from **** of the life of laser. 
[0014] The low-power output oscillation of the laser 1 is carried out at the time of playback, and it 
carries out incidence to a record medium 5. The reflected light from a record medium 5 separates an 
optical path by prism 3, and it is made it to carry out incidence to a photodetector 12. After carrying out 
photo electric conversion with a photodetector 12, it amplifies by pre amplifier 14 and inputs into a 
regenerative circuit 15. The regenerative circuit 15 consists of a waveform equalization circuit, an 
automatic gain control circuit, a binarization circuit, etc., and makes a binarization signal the inputted 
regenerative signal. 

[0015] The binarization signal from a regenerative circuit 15 is inputted into PLL (PhaseLocked Loop) 
16 for self crocking. The playback clock and binarization signal which synchronized with the 
binarization signal acquired by PLL 16 are inputted into a discriminator 17 for data discrimination, the 
data discrimination signal as the result is inputted into a controller 23, and data restore to it. 
[0016] When recording information, the record pulse train modulated according to the information data 
of the normal from a controller 23 is outputted to a laser driver 20. A laser driver 20 carries out the high 
power oscillation of the laser 1, it becomes parallel light with a lens 2, and passes along prism 3, and it 
converges on a record medium 5 with a lens 4, and the light which came out of laser 1 records the record 
mark according to a sign train. 

[0017] Drawing 2 shows the focusing point location detection approach in the multilayer- structure 
record medium in this invention. In the management area 40 established in inner circumference or a 
periphery of a record medium 5 etc. when a record medium 5 was set as a spindle 25 Like the graph of 
the amount of focal gaps described by the drawing 2 bottom by turning and moving a lens 4 to a 
protective layer 10 from a substrate 6, and the focal error signal amplitude, when an optical spot passes 
the 1st recording layer 7 and the 2nd recording layer 9, the focal error signal amplitude becomes [ the 
lower right ] zero with the inclination of **. Focal gap deltaL for these two points is the amount of focal 
gaps of the 1st recording layer 7 and the 2nd recording layer 9, and the focal location of the 1st 
recording layer 7 and the 2nd recording layer 9 can be changed free by memorizing this deltaL by the 
controller 23. 

[0018] The information record approach in the multilayer-structure record medium in this invention is 
shown in drawing 3 . drawing 3 has shown the record approach in the zone n31 divided into radial in the 
record medium 5 ~ the record approach called a M-CLV (Modified Constant Linear Velocity) method is 
shown. While moving an optical spot to the start location of the zone n31 of the 2nd recording layer 9, 
the rotational frequency of a spindle 25 is controlled by drawing 3 (a) in the spindle drive circuit 24. 
After the rotational frequency of a record medium 5 is controlled, record is started from the start location 
of the zone n3 1 of the 2nd recording layer 9, and it records to the termination location of a zone n3 1 . 
[0019] Next, in order only for deltaL explained by drawing 2 to move a focal location, an actuator 1 1 is 
controlled by the servo drive circuit 22. An optical spot moves to the 1st recording layer 7 from the 2nd 
recording layer 9, moves an optical spot to the start location of the zone n31 of the 1st recording layer 7 
further, and the condition of having started record is drawing 3 (b), and it records to the termination 
location of the zone n31 of the 1st recording layer 7. Then, only deltaL which was made to move an 
optical spot to zone n+1 32 as shown in drawing 3 (c), controlled the rotational frequency of a spindle 
25 by the spindle drive circuit 24, and was explained by drawing 2 moves a focal location, moves an 
optical spot to the 2nd recording layer 9 from the 1st recording layer 7, and starts record again from the 
start location of zone n+1 32 of the 2nd recording layer 9. 
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[0020] Information can be recorded correctly, without receiving the big quantity of light fluctuation by 
dispersion, absorption, etc. of the laser beam in the 1st recording layer 7 which is not recorded by 
recording information from the 2nd recording layer 9 as mentioned above. Moreover, since information 
is recordable on the 1st recording layer 7 and the 2nd recording layer 9 for every zone, the roll control 
time amount of the spindle 25 by a zone changing can be suppressed to the minimum. 
[0021] Furthermore, since migration of the optical spot under record can be managed with the migration 
in a zone, it can be too suppressed to the minimum transit time. Usually, as for the migration length of 
the optical spot in CD size, by the **** and the cheap migration device, the transit time for about 0.2 - 
0.3 seconds is spent about about 30-40mm. Therefore, since it will end with the transit time for about 
0.01 seconds if a zone is set as about 1mm, after recording information on all the zones of the 2nd 
recording layer 9, compared with the method which records information on the 1st recording layer 7, the 
transit time of an optical spot is greatly reducible. 

[0022] Moreover, when dispersion, absorption, etc. of a laser beam by the 1st recording layer 7 being 
recorded are small, After not performing focal impaction efficiency of zone n+1 32 shown in drawing 3 
(c), but starting informational record from the 1st recording layer 7 of zone n+1 32 and completing the 
information record to the 1st recording layer 7, by recording on the 2nd recording layer 9 Modification 
of the information record regenerative apparatus accompanying zone modification of operation can 
serve as only a roll control of a spindle 25, and can raise the transfer rate at the time of information 
record. 

[0023] As mentioned above, when the sequence recorded according to the property of a record medium 
is changed into arbitration, it can reproduce smoothly by recording record sequence on the management 
area 40 shown by drawing 2 . 
[0024] 

[Effect of the Invention] Since it can hold down to fluctuation only by the fixed quantity of light change 
by passing two or more recording layers, without destroying the recording information of the recording 
layer which a laser beam passes in record to the record medium which has multilayer structure according 
to this invention, reliable information is recordable. Moreover, since information is recordable on the 
recording layer of multilayer structure for every zone and transit time of an optical spot is made to the 
minimum, the transfer rate at the time of information record can be raised. 

[Translation done.] 
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